This article analyzes as to how organizational design impacts firms' innovation success in integrating knowledge that they have obtained from external partners. Responding to the call for more quantitative empirical analyses on limits and boundary conditions of inbound open innovation, I provide findings of a study of 97 firms with multi-informants from the Western-European automotive industry. Based on multiple hierarchical regression analyses with robust standard errors and the behavioral theory of the firm, the study shows that organizational design (in particular formalization, specialization, communication/connectedness, (non-) monetary rewards) acts as barrier (with respect to integrating external knowledge) for firms who strive to profit from inbound open innovation.
Introduction
The relevance of (inbound) open innovation has gained widespread acceptance among scholars and practitioners. Existing research focused on the question as to how firms best obtain external knowledge, but neglected to examine subsequent phases, such as integration or commercialization of external knowledge or interactions between those stages (West & Bogers 2013) . Studies reveal that obtaining knowledge from external partners could be important for a firm's success (e.g., Laursen & Salter 2006) , but, on the other hand, some firms have reported to be struggling with managing open innovation processes successfully (Dahlander & Gann 2010 , Giannopoulou, Yström & Ollila 2011 , van de Vrande, de Jong, Vanhaverbeke & de Rochemont 2009 . Since the task of integration corresponds to assimilating non-familiar external knowledge into a focal firm and merging it with familiar internal knowledge, structures, and processes, this phase may represent a more challenging task than obtaining external knowledge and innovations. Similar to the illustrated ambiguous results with respect to obtaining, one may assume that the integration phase may cause more firm heterogeneity in profiting from inbound open innovation than the first stage. In light of integration aspects, internal issues, such as organizational design, may be of special interest for the context of open boundaries because of two reasons. First, the research field of organizational design itself is currently awaking from a deep and long slumber (Greenwood & Miller 2010) . This may be illustrated by the introduction of the "Journal of Organization Design" and statements regarding huge monetary implications of organizational design issues (Greenwood & Miller 2010) . Second, the combination of the research fields of inbound open innovation and organization design promises to be a fruitful future research area and represents an unexplored field so far (Huizingh 2011 , Laursen 2012 . Since inter-organizational collaborations get increasingly important, it is of interest which role traditional organizational design issues play for a firm's success (Gulati, Puranam & Tushman 2012) .
Recently, four works picked up the topic of organizational design in context of open innovation. While some scholars question in their conceptual work if intra-organizational design becomes obsolete and should be complemented in favor of inter-organizational design (Gulati et al. 2012) , three articles highlight the important role of intra-organizational design for open innovation contexts based on quantitative empirical studies (Foss, Laursen & Pedersen 2011 , Foss, Lyngsie & Zahra 2013 , Ihl, Piller & Wagner 2012 . But, existing research is limited concerning number of publications, contents, and empirical analyses. With respect to content issues, studies either focused on solely customers (Foss et al. 2011) Foss et al. (2011) and Foss et al. (2013) do not consider basic elements of organizational design like specialization and formalization in their analysis. Even though Ihl et al. (2012) integrate specialization, informal coordination mechanism such as coordination by internal communication were not included in their analysis. Beyond that, incentives were only included by Foss et al. (2011) . While the studies by Foss et al. (2011) and Ihl et al. (2012) analyzed firms' heterogeneity in innovation performance by either a mediation or moderation analysis and a one key informant sample, Foss et al. (2013) adopted a two key informant sample to provide answers as to how some firms are exploiting opportunities arising from collaborations with external partners under which organizational design more successfully. This work resembles this study the most. But, their understanding of organizational design focuses on only two variables decentralization and coordination (both non-significant as two-way interactions but positive significant as three-way interaction), neglecting other important elements, such as specialization, formalization, and incentives. Moreover, Foss et al. (2013) only hypothesize one two-way interaction referring to delegation (with insignificant results) due to their focus on decentralization and coordination in light of open innovation, and thus provide no insights concerning organizational design elements, such as specialization, formalization, communication, and incentives. Despite the relevance of a holistic understanding of organizational design (Siggelkow 2011), up to now, it represents a rather little and fragmented field of research in context of open innovation.
Following the call for more quantitative (Dahlander & Gann 2010 ) studies on limits and boundary conditions (West & Bogers 2013) in order to provide answers to the question why some firms are integrating inbound open innovation more successfully (in terms of exploitation) than others (Dahlander & Gann 2010 , Huizingh 2011 , I contribute to the literature in several ways. First, I respond to several calls for explaining firms' discrepancies in effectively integrating inbound open innovation activities with multiple types of external partners. Thereby, I try to advance the understanding of relevant moderators by examining organizational design elements. In a first step, I reviewed the literature in order to get a holistic understanding of organizational design. In a second step, I conducted a large-scaled and multi key-informant survey addressing both head of R&D and marketing/sales managers of automotive firms. Second, I attempt to shed light into the under-researched phase of integrating knowledge and innovations from external sources. There exists only very little research on the impact of two-way interactions of organizational design in context of integrating and exploiting external knowledge. Thereby, I seek to clarify what happens after firms identified and obtained knowledge from multiple external partners by illustrating as to how a firm's holistic organizational design should be aligned to its inbound open innovation strategy in order to integrate valuable knowledge from outside effectively. Connecting both research fields of inbound open innovation and organizational design allows identifying possible future research areas and providing recommendations to practitioners as to how they should design their organizations for profiting from inbound open innovation.
The chapter is organized as follows. Section 2 addresses the conceptual and theoretical foundations on which I derive the hypotheses. In particular, I provide insights into the conceptualization of organizational design and set it into context of open innovation and new product development/exploitation by means of both contingency theory and behavioral theory of the firm. In section 3, I describe the method of the hierarchical regression analyses with robust standard errors based on a two key-informant sample. In section 4, the results of the study are provided and are tested by 2sls estimations to control for endogeneity. Finally, the discussion and conclusion takes place in section 5.
Conceptual and Theoretical Foundations

Inbound Open Innovation and New Product Development
In today's global competitive environment and in light of increasing technological challenges, firms are faced with the need to continuously bring new product innovations on the market by developing dynamic innovation capabilities (Eisenhardt & Martin 2000 , Teece, Pisano & Shuen 1997 . These capabilities may be achieved by relying on internal and external competencies to sense, seize, and transform market opportunities (Teece 2007) . In this specific context, inbound open innovation refers to external resources for sensing market opportunities. To go into detail, inbound open innovation activities embrace both rather passive scanning of the external environment and active collaborations with external partners in order to receive valuable knowledge from outside the firm. It comprises breadth as well as depth of interaction with external partners (Laursen & Salter 2006 , Leiponen & Helfat 2010 . In line with prior research, my argumentation suggests that the capability to source knowledge from outside enhances new product developments. 1 Two reasons substantiate this hypothesis. 2 First, from a statistical point of view, the more external knowledge a firm gets from outside, the more likely a positive association in new product developments may occur (Leiponen & Helfat 2010 ). Moreover, a greater variety of ideas and resources positively corresponds with the development of new products (Almirall & Casadesus-Masanell 2010 , Berchicci 2013 , Kim & Atuahene-Gima 2010 . In particular, a specific broad range of local (internal) and distant (external) knowledge allows firms to tap into new ideas that may be related with a higher intensity and more radical degree of new products (Laursen 2012).
Second, depending on the type of industry, stage of both maturity and complexity of the technology, it may get necessary to open up firms' boundaries (Christensen, Olesen & Kjaer 2005) . For instance, the automotive industry currently is confronted with a far reaching technological change. Whereas some external partners (e.g., manufacturers of combustion engines) may lose their relevance, completely new actors arrive on the scene (e.g., manufacturers of plastics, light metal, and electricity). Firms have to identify as well as to focus on their core competencies and to enter collaborations for NPD's beyond their traditional field of expertise, in particular in the early stages of a new technology (Christensen et al. 2005 , Köhler, Sofka & Grimpe 2012 . Thus, organizations may quickly adapt to change, save crucial time by jointly bringing products into markets, and share financial risks due to uncertainties about turbulent environments. Altogether, this has a positive influence on NPD's.
Hypothesis 1: Inbound open innovation activities have a positive association with new product development.
The Moderating Role of Organizational Design
As pointed out before, I respond to a call to provide answers why some firms are managing inbound open innovation processes more effectively in terms of new product developments as compared to other firms (Dahlander & Gann 2010 , Huizingh 2011 , West & Bogers 2013 . In doing so, I make use of the contingency theory which explains differences in firms' effectiveness by including a conditioning variable influencing the relationship between an independent and dependent variable (Donaldson 2001 on contingency theory and the emphasis on the integration phase, I focus on organizational design as intra-firm determinant of inbound open innovation activity (Baligh, Burton & Obel 1996 , Donaldson 2006 , Van de Ven, Ganco & Hinings 2013 . Organizational design broadly refers to the question as to how firms are designing their organizations internally. The term dates back to the early 1900's and has been examined by several scholars in the 1960 -1980s (Barry 2011 . However, in recent past it represented a rather unknown and new field of international research until some researchers now revisit the topic (Gulati et al. 2012 , Van de Ven et al. 2013 . One reason for this reappearance on the academic screen may be the change from simple to more complex organizations as well as closed to open innovation activities (Keinz, Hienerth & Lettl 2012 , Van de Ven et al. 2013 . Dependent on the extent of an open innovation strategy, a firm's organizational design should be more radically or incrementally revisited in order to enable and support an effective and efficient integration of knowledge and innovations a firm obtained from external sources (Keinz et al. 2012) .
But, what are the elements of organizational design? There exists no clear definition and explanation which variables constitute the term. For instance, some researchers equate organizational with architectural design (Greenwood & Miller 2010) . Other, yet fewer, scholars identify the decision about the boundaries of the firm as organizational design (Jacobides & Billinger 2006) . This may be explained by the fact that a firm's organizational design composition depends on the respective contexts an organization has to handle and thus leads to a large possibility space regarding associated organization design variables (Kieser & Walgenbach 2010) .
Based on a literature review on organizational design determinants (available upon request), I conclude that organizational design embraces the following six variables: Specialization, formalization, centralization, communication, monetary reward systems, and non-monetary reward systems. This understanding is in line with both old and new research insights about what elements organizational design is comprised of (Cummings 1965 , Siggelkow 2011 .
Organizational design may be evaluated as means to reduce uncertainty and complexity organizations face regarding decision-making in changing environments in order to guarantee firms' survival (Huber & McDaniel 1986 , Kieser & Walgenbach 2010 . Innovation activities in general (Fidler & Johnson 1984) and the integration of external knowledge in particular refer to tasks characterized by high uncertainty and complexity. The realistic assumption of being confronted with incomplete information and hence no rational decision-makers dues to the behavioral theory of the firm (Cyert & March 1963) and the adjunct concept of bounded rationality (Simon 1949) . Imperfect knowledge about the relationship between antecedents and consequences, evaluation of ex-ante events, and limited information processing capacities prohibit employees to make rational decisions (Kieser & Walgenbach 2010) . As Mezias, Ya-Ru & Murphy (2002, page 1287) point out, "cognitive limitations of decision-making result in use of simple decision heuristics", such as high specialization, formalization, or centralization. By setting up appropriate organizational design elements, uncertainty and complexity may be reduced, allowing employees to decide in a more rational way (Cyert & March 1963 , Kieser & Walgenbach 2010 . The development of the hypotheses as to how organizational design impacts profiting from inbound open innovation is based on the behavioral theory of the firm and related concepts, such as the initiating concept of bounded rationality (Simon 1949) and subsequent field of organizational learning (Mezias et al. 2002 , Simon 1949 .
Specialization
Specialization with regard to the complexity of jobs is about the specificity of an employee's task within a firm (Hage & Aiken 1967a , Hage & Aiken 1967b , Olson, Slater & Hult 2005 . To go into detail, it questions as to how colleagues are capable to undertake the job of each other. As indicated before, there exists little research on this determinant. In his meta-analysis, Damanpour (1991) shows that specialization has a positive influence on innovation. Scholars argue that specialization leads to knowledge depth and breadth which has a positive influence on innovation due to an increase in cross-fertilization and new product development of ideas (Aiken & Hage 1971 , Damanpour 1991 , Kimberly & Evanisko 1981 . Currently, one may observe that specialization may turn out to be a very relevant topic for open innovation. In a similar way, I claim that specialization represents a barrier for a firm's effectiveness concerning the relationship between NPD and inbound open innovation activities. My argument is based on the logic of behavioral decision-making under uncertainty due to incomplete information processes and missing spill-over effects. High specialization makes it difficult for employees to exchange information within and between companies and to communicate. This may be explained by the fact that they are strongly detached from each other (and external partners) due to everybody's task specificity. Furthermore, firms' employees may be narrow-minded which is unfavorable for both identification and integration of external knowledge in particular due to inherent cognitive limitations as to how to deal with large and diverse knowledge. Prior literature shows that it is often the case that such external organizational learning processes are restricted to local search (i.e., geographic or technological proximity increased by high specialization) which represents a rather unpromising strategy in dynamic environments (Cohen & Levinthal 1989 , Cyert & March 1963 , Nelson & Winter 1973 , Wagner, Hoisl & Thoma 2014 . Due to its inherent bounded characteristics, specialization may intensify local searches for familiar knowledge and technologies. Hence, I argue that specialization may have a negative influence on a firm's relationship between NPD's and external sources.
Hypothesis 2: The greater the firm's specialization, the weaker the relationship between inbound open innovation activities and new product development.
At the same time, a higher division of labor requires more coordination by both formal and informal instruments ( 
Formalization
Formalization refers to the extent to which procedures, rules, instructions, and communications regulate decisions, processes, and working relationships (Jansen et al. 2006 , Khandwalla 1977 , Vega-Jurado, Gutiérrez-Gracia & Fernández-de Lucio 2008 . Thereby, a firm's employees are guided through their specific tasks by concrete prescriptions how they should deal with routine jobs (Olson et al. 2005) . A high degree of formalization may be characterized by so called "mechanistic" attributes as opposed to low formalization associated with "organic" features (Burns & Stalker 2001) .
Some, predominantly older, research addresses the topic of structural organizational issues in the context of innovation. A meta-analysis from 1991 reveals that research on formalization within innovation contexts provides ambiguous, both positive and negative results (Damanpour 1991) . Latest research is in line with these mixed findings. For instance, within an empirical study it could be shown that formalization is beneficial for firms pursuing exploitative innovation activities whereas a negative effect for exploratory innovation was postulated but could not be significantly confirmed (Jansen et al. 2006) . Other scholars focus on the formalization of front-end innovation processes and propose a negative influence on strategic renewal, measured as the degree to which a new product leads to new market or technologies, but without significant results (Poskela & Martinsuo 2009 ).
Up to now, there exists little research on formalization issues in the context of open innovation. Yet, three publications are noteworthy to mention which refer formalization to the extent of inter-firm interactions. First, a study shows that formalization with regard to interactions between alliance partners enhances the positive influence of cooperative competency on NPD alliance success (Lambe, Morgan, Sheng & Kutwaroo 2009). However, the measurement needs to be improved since it is based on one single item. Second, scholars show that inter-formal learning behaviors (e.g., team and task forces as well as meetings between firms) have an inverted u-shaped relationship to inter-organizational learning of tacit knowledge (Janowicz-Panjaitan & Noorderhaven 2008) . But, it is important to note that both measurements are different from my understanding of general formalization due to its task-specificity. Third, contrary to this paper, Ihl et al. (2012) hypothesize a positive interaction effect in their working paper that turned out to be non-significant.
In Hypothesis 1, I argue that inbound open innovation positively correlates with new product development. The relationship becomes weaker under highly formalized processes. This may be explained by the following reasons. Formalized processes are the path-dependent results of learning from prior experiences which in turn may shape routines to achieve efficiency (Cyert & March 1963 , Helfat & Karim 2014 . It guarantees that employees may react as fast and hopefully best as possible under incomplete information. However, this efficiency is linked to internal and well-known processes and tasks. In case of opening up firms' boundaries by a so called outside-in approach, strong formalization processes may encounter unexpected and completely new tasks which are not manageable with existing guidelines and enhance uncertainty as to how organizations should deal with the situations. This hampers the interaction with external partners to effectively profit from the relationship between inbound open innovation and new product developments. For instance, one could imagine that the high formalization degree acts as a kind of filter following the concept of bounded rationality embedded in the foundations of the behavioral theory of the firm. This means that, on the one hand, tasks that may be addressed with existing processes will be taken into account. On the other hand, if issues are arising that are new to the firm and not accomplishable with a firm's guideline, it is likely that valuable knowledge from outside-in interactions will not pass through the firm. Hence, organizations with strong formalization suffer under the lack in flexibility and mental restrictions to be responsive to new challenges to cope with.
Hypothesis 3: The greater the firm's formalization, the weaker the relationship between inbound open innovation activities and new product development.
Centralization
Centralization is determined by the location of authority and decision responsibility (Aiken & Hage 1968 , Zmud 1982 . It refers to the question if the power to make decisions is concentrated to the top management team (equals to centralization) or dispersed within the organization (equals to decentralization) (Huber & McDaniel 1986) . Past research shows relatively consistent results with regard to the link between centralization and innovation. Thus, older (Damanpour 1991) as well as more recent (Jansen et al. 2006 ) research demonstrates that centralization implies negative implications on innovation. Other scholars elaborate more differentiated recommendations (Olson et al. 2005) . Thus, they suggest that the degree of centralization should be aligned with a firm's strategy type. Based on a modified 'Miles and Snow'-typology (prospector, defender and analyzer) the authors show that decentralization enhances a prospector's as well as defender's performance.
Up to First, top managers are making decisions but lower level employees with specific technological and market knowledge may better assess these issues (Foss et al. 2011 , Foss et al. 2013 ). This topic is comparable to the principal-agent problem. Thus, it is possible that due to the possibly better understanding of needs and feasibility with respect to external external knowledge of the lower level management, constrained mental sources of upper level managers, high costs of transferring knowledge to the upper level, and time issues (in particular in dynamic environments), valuable ideas from outside may get lost under a centralized regime. Following the behavioral theory of the firm and bounded rationality logic, top managers are deciding based on receiving the first knowledge they evaluate as being appropriate but not in light of the whole information spectrum and optimal solutions deriving from it.
Second, from the perspective of lower level employees, the motivation to work on the success of inbound open innovation for NPD may be hampered because they realize that they serve as agency but do not have the power to actively shape the firm's innovation program. Inbound open innovation in terms of scanning the external environment, directly communicating with external partners, and integrating their knowledge imposes high requirements on a firm's employees. In light of missing decision-making rights on the one hand, but a request for more requirements due to increasing complexity on the other hand, employees may react with decreasing efforts which negatively moderates the benefits between open innovation and NPD.
Hypothesis 4: The greater the firm's centralization, the weaker the relationship between inbound open innovation activities and new product development.
Internal Communication
Communication among employees represent informal mechanisms to coordinate information processes, besides formal mechanisms (such as formalization and centralization) (Rivkin & Siggelkow 2003) . It refers to informal knowledge exchange between firms' employees and may be related to measuring a firm's corporate culture (e.g., by supporting a culture open for innovation) (Damanpour 1991 , Ross 1974 As with preceding hypotheses, there exists little research on communication in context of open innovation, except for two studies. Foss et al. (2011) confirm that internal communication (referring explicitly to knowledge exchange across departments and hierarchical levels) positively mediates interaction with customers and innovation performance. In a more recent study, Foss et al. (2013) analyze as to how a three way interaction composed out of decentralization and coordination (referring to both formal and informal mechanisms as opposed to this paper's understanding of coordination embracing structural variables, such as specialization, centralization, formalization, communication, monetary and non-monetary rewards) and external knowledge sources is associated with opportunity exploitation (comparable to this paper's understanding of NPD). Only one out of seven coordination mechanisms refers to informal communication among a firm's employees which may explain non-significant interaction effects on the relationship between external partners and opportunity exploitation due to a too broad understanding.
I argue that the positive link between inbound open innovation and NPD suffers under high (internal) communication. Opening up firms' boundaries is a more complicated task than managing purely internal new product development processes. For instance, new challenges arise with regard to a common understanding of all external partners, the need for intensive interactions to remove errors, as well as essential feedback loops until the idea for a new product emerges and may be manufactured (Fidler & Johnson 1984) . This is a particular challenging task if different organizations work together. Moreover, in the context of end-consumers, a direct and intensive communication represents a prerequisite for identifying and all the more integration of tacit knowledge (Foss et al. 2011 , Foss et al. 2013 ). Therefore, a minimum level of internal communication is necessary in order to coordinate search, integration, and dispersion of external knowledge within the focal firm. Uncertainty and complexity arising out of decisions about internal innovation activities may be reduced, but enhanced in context of open innovation activities by internal communication. Internal communication strengthens a firm's employee's network and may lead to high conformity as well as internal coherence shaping shared norms and behav-ior (Damanpour 1991 , Jansen et al. 2006 , Rowley, Behrens & Krackhardt 2000 , Uzzi 1997 ). This may lead to an overestimation of internal knowledge and may reduce deviation from internal knowledge towards external knowledge. Thus, relying on internal communication in context of open innovation reduces positive associations with NPD. Therefore, I argue as follows:
Hypothesis 5: The greater the firm's internal communication, the weaker the relationship between inbound open innovation activities and new product development.
Monetary and Non-Monetary Rewards
As indicated before, researchers (e.g., Vroom 2006) call for a more modern understanding of organizational design including rewards which may either represent formal or informal coordination mechanisms. (McCullers 1978 , McGraw 1978 , Spence 1956 who illustrate that the effect of rewards depends on the complexity of the task. Whereas incentives with regard to simple tasks are likely to enhance innovation success, the effect with regard to complex tasks is questionable.
Since open innovation increases complexity by nature, I want to provide answers as to how rewards interact with complex tasks resulting from opening up firms' boundaries. In a recent study, Fu (2012) sheds light on the role of incentives for open innovation processes and shows a detrimental effect of the interplay of incentives and open innovation. I take up on this study and extend it by including a classification into monetary and non-monetary rewards. I suggest that both types of reward systems negatively moderate the effectiveness of integrating external knowledge in context of NPD's. The argumentation draws on three reasons.
First, scanning external environments and integrating knowledge from collaborations with external partners represent complex tasks. A certain degree of flexibility and creativity is required. Thus, two possibilities may arise. On the one hand, employees may be either overextended but try to engage in the tasks due to compensation schemes (Spence 1956 ). On the other hand, based on cognitive constraints they are not capable to assess the external potential ways of prospective profit and the way to integrate and implement it in the firm. Employees may miss usual routines and the possibility to apply former experiences (McCullers 1978) . Due to the pressure of strong reward systems, they get caught in a vicious circle under which a firm suffers with regard to decreasing NPD's.
Second, some employees may need the feeling to identify their contributions in order to be motivated and active knowledge workers. This phenomenon termed "social loafing" is of particular interest in context of strong reward systems since employees may require the adherence to fairness (Barua et al. 1995 , Yanadori & Cui 2013 . Furthermore, I argue that opening up firms' boundaries to get valuable knowledge from outside enhances employees' feeling of being less important or even replaceable (Fu 2012).
Third, the joint effect pursuing inbound open innovation activities and offering strong reward systems may result in problems of moral hazard or freeriding respectively (Toubia 2006) . Moral hazard may occur if a situation arises in which an insured can be more careless because he or she is protected and all participants suffer under incomplete information. In this context, this means that the employee realizes that the knowledge from outside is valuable and beneficial, thus he may work less, but still receive the rewards. The last argument is opposed to the two above. Based on an employee's characteristics, the different scenarios may occur and vary regarding the effect strength for monetary and non-monetary rewards.
Hypothesis 6a: The greater the firm's performance based monetary reward, the weaker the relationship between inbound open innovation activities and new product development.
Even though the same logic applies for both the development of the hypotheses on performance-based monetary reward and non-monetary rewards, I argue that the effect strength differs between both. The reason therefore lies in the higher pressure monetary as compared to non-monetary rewards may have on people's motivation under complex situations, such as opening up a firm's boundaries.
Hypothesis 6b: The greater the firm's non-monetary reward, the weaker the relationship between inbound open innovation activities and new product development. This effect is weaker in absolute terms than the proposed one from Hypothesis 6a.
Method
Sample and Data Collection
The study focuses on industrial firms within the Western-European automotive industry in Germany. After a literature analysis and subsequent development of a conceptual framework, I contacted 12 firms of different sizes to conduct qualitative expert interviews for the development of a survey based questionnaire. Based on insights from both literature and practitioners the questionnaire was designed. To make sure that there exists a correct understanding of the questions as well as to check the relevance of different aspects, I pretested the questionnaire 20 times addressing heads of R&D and sales or marketing employees. Slight adaptions regarding the survey format and few questions led to the final two questionnaires.
From 2012 to 2013, I carried out the survey in the German automotive industry. To do so, I identified firms from the well-known European database provider Bisnode AB according to firms' affiliations to the NACE codes 29 (manufacturer of automobiles and automotive parts) and 30 (other types of automotive manufacturing). Furthermore, I could gain the German Association of the Automotive Industry over as supporter of my study by introducing it within their monthly newsletter. Except for the latter one, the approach for the acquisition of participating firms was as follows. In a first step, I identified the head of R&D or marketing/sales by phone and asked to put me through to the respective person. In a second step, I sent e-mails with personalized online questionnaires to the key respondents. To address the potential problem of common method bias, I measured the dependent and independent variables from two different questionnaires per firm (Podsakoff, MacKenzie, Jeong-Yeon & Podsakoff 2003) . From 370 contacted firms, a total of 140 firms responded with at least one questionnaire (response rate of 37.8%). From 105 firms I received both questionnaires which equals to a response rate of 28.4%. Overall, these satisfying figures emphasize the topic's relevance. Due to missing data the final sample comprises 97 questionnaires from both respondents. Concerning the respondents' reliability, descriptive analyses promise confidence in the data due to highly knowledgeable key informants. For instance, about 70% of both key informants are affiliated to a firm's top management team or occupy a role as head of R&D or marketing/sales and work for the firm for over 12 years (M (R&D) 
Measures
Whenever possible, I relied on existing measurement scales. All measurement scales are based on a seven point Likert scale ranging from 1 ('I do not agree at all') to 7 ('I completely agree'). Figure 1 gives an overview about the measurement scales.
Dependent Variable
The dependent variable new product development measures the extent to which firms are exploiting technologies in order to roll out new product developments and was answered by the head of R&D. New product development is regularly used as measure for innovation success in the context of manufacturing firms (Katila & Ahuja 2002) . Five items add up to an adapted construct from the literature (Lichtenthaler 2009).
Independent Variables
The head of marketing and sales responded to the items of the independent (inbound open innovation) and moderating (e.g., organizational design) variables Unfortunately, there exist no appropriate measurement scales for specialization. Therefore, I developed the construct based on insights from literature (Baligh et al. 1996 , Hage & Aiken 1967a , Hage & Aiken 1967b . I measure a firm's specialization by a single item (acknowledging that a single item construct is not the best scale to measure).
Control Variables
In line with previous research on open innovation, I included four control variables: Firm size, R&D intensity, OEM, and purely internal exploratory innovation activities.
Measure Validation
After a first step which addressed the exploratory factor analysis, in a second step I conducted a confirmatory factor analysis to determine the value of the measurement model. This allows to assess the convergent and discriminant validity of all variables measured on reflective scales (Hair, Anderson, Tatham (Fornell & Larcker 1981a , Fornell & Larcker 1981b . All values of a factor's average variance extracted (AVE) exceeded the squared correlations between the particular factor pairs. The results of the confirmatory factor analysis can be found in Figure 1 . Furthermore, I tested a single factor model. The results confirmed that the seven-factor model is a better measurement model. Table 2 includes the means, standard deviations, minimum values, maximum values, and correlations of all variables used in this study. I used ordinary least square (OLS) regressions to test the hypotheses. For the estimation of the models, I run regressions with robust standard errors which account for potential autocorrelated and heteroscedastic error terms and thus offer a conservative and robust test of the hypotheses (Quigley & Hambrick 2012). Therefore, I used the software package Stata 14 S.E. To examine the issue of multicollinearity, I calculated the variance inflation factor (VIF) for each regression analysis.
Results
The maximum values of only 1.96 (single variables) and 1.46 (average VIF) are far below the cut-off value of 10 which is recommended in the literature (Hair et al. 2010) . Nevertheless, I mean-centered the independent variables for the main and interactive terms according to Aiken & West (1991) to avoid problems of multicollinearity and to enhance interpretability of graphical illustrations. Figure 3 presents results of the regression analyses used to test the hypotheses. Model 1 represents the baseline model and includes only the control variables. Model 2 adds the main effect of inbound open innovation to explain the dependent variable new product development, as stated in Hypothesis 1. Model 3 represents the full model comprising all control and independent variables. Models 4-9 add each of the particular organizational design interaction term to test Hypotheses 2-6.
The first hypothesis predicts that inbound open innovation activities are positively related to new product development. As model 2 of Figure 3 shows, open innovation has a significant and positive We frequently acquire technologies from external sources.
--
We frequently scan the environment to purchase new technologies.
0.86
We observe in detail external sources for acquisition of new technologies.
0.87
We strongly rely on technological knowledge from external partners.
0.66
We often transfer technological knowledge to our firm in response to technology acquisition opportunities.
0.71
Internal Exploratory Innovation (Adopted from and based on Jansen et al. There exist several different specialized areas of responsibility in our firm.
--
There are a lot of employees in our firm that can do the job of their colleagues. (R) --
The length of training required by each occupation of a task in our firm is very high. --
The degree of professional activity associated with each occupation is very high. Hypotheses 2-6 refer to particular interaction effects of organizational design variables. Hypothesis 2 predicts that the positive relationship between inbound open innovation and new product development will be weaker (i.e., less positive) in organizations with a higher specialization degree. As shown in model 4 of Figure 3 , the open innovation activities by specialization degree are significantly and negatively related to new product development (beta=-.18, p<=.05). To interpret this result, I plotted this two-way interaction on new product development using values of one standard deviation above and below the mean (Aiken & West 1991), respectively. Figure 4 illustrates the slopes of regression lines under conditions of low and strong degree of a firm's specialization degree. Inbound open innovation has a strong positive effect on new product development in firms with low specialization, but this effect is weaker for firms with high specialization. As graphically illustrated, a simple slope test reveals a significant positive relationship between inbound open innovation and NPD for low specialization (beta=.52, t=4.21, p<=0.001), but non-significant positive relationship for higher specialization (beta=.06, t=.39, p>0.10). Additionally, I probed the interaction by the Johnson-Neyman (J-N) technique (see Figure 5) to counter criticism about randomly selecting data points and rather analyze regions of significance (Miller, Stromeyer & Schwieterman 2013) . The simple slopes for inbound open innovation are significant (95% confidence interval) for all values of specialization below approximately 5.8 (covering approximately 47% of all data points. As this variable is based on a single-item, data points were only integer figures from one to seven. This explains the relatively low coverage of significant data points (roughly 50% of all data points from one to five and roughly 50% of all data points from six to seven). It is questioning if the negative interaction terms hold under very high specialization of an organization. It would be interesting to analyze it by means of a better measurement scale. These findings provide partial support for Hypothesis 2.
--
Lots of our employees participate in extra-occupational activities (e.g., membership in professional associations, meetings,…). --
Monetary Reward
Hypothesis 3 suggests that the positive relationship between inbound open innovation and new product development will be weaker (i.e., less positive) in organizations with a higher formalization degree. The Figure 3 provides support for this hypothesis (beta=-.11, p<=.10). Figure 6 illustrates the plot of this two-way interaction on new product development using values of one standard deviation above and below the mean. Figure 7 shows the region of significance based on J-N technique. The same description as for specialization can be applied for formalization: Inbound open innovation has a strong positive effect on new product development in firms with low formalization, but this effect is weaker for firms with high formalization. As graphically illustrated, a simple slope test reveals a significant positive relationship between inbound open innovation and NPD for low formalization (beta=.39, t=3.55, p<=0.001), but non-significant effect for high formalization (beta=.13, t=.92, p>0.10). The J-N technique shows that the simple slopes for inbound open innovation are significant (95% confidence interval) for all values of formalization below approximately 5.2 (covering approximately 60% of all data points). In line with Hayes (2013), I attribute the non-significance to the lower sample size since few cases in the data are above this cut-off value of 5.2 on the 1-7 Likert scale. Hayes (2013) indicates that too few data in the end of the distribution make it hard to draw conclusions. Furthermore, the effect sizes for both weak and strong moderator slopes are relatively large also in comparison to the significant betas in Figure 3 . Therefore, Hypothesis 3 was supported.
Contrary to the first two preceding hypotheses, the interaction between inbound open innovation and centralization was not significant (beta=.02, p>.10, see model 6). terms by means of the Durbin-Wu-Hausman test reveals that the null hypothesis may not be rejected and thus open innovation and its interaction terms with organizational design elements may be exogeneous. Thus, in light of the small sample size and prior research results (e.g., Laursen & Salter 2006 , Foss et al. 2013 , it may be assumed that endogeneity is not a too big issue.
5 Discussion and Conclusion
Theoretical Implications
This study contributes to an emerging field of research on open innovation, a mature but revitalizing field on organizational design, and the stable behavioral theory of the firm. The combination of all three fields may lead to a unique situation for scholars by drawing on former expertise in order to analyze and apply it in the current context. In line with similar research, this study could confirm the positive main correlations of inbound open innovation and NPD. By means of 2sls estimations, this study could even shed light into the ongoing endogeneity debate and reinforces existing research (Foss et al. 2011 , Foss et al. 2013 , Laursen & Salter 2006 , Leiponen & Helfat 2010 ) that open innovation influences performance and not vice versa. I contribute one of the first contingency approaches in general and in context of intra-organizational design in particular following recent research emphasizing this as being a highly relevant topic (Foss et al. 2011 , Foss et al. 2013 , Ihl et al. 2012 . This is of specific interest in light of current argumentations that intra-organizational design would be obsolete in open innovation contexts (Gulati et al. 2012 , Tushman et al. 2012 . In my understanding, obsolete refers to non-significant relationships. However, this study shows that it is important to consider intra-organizational design in open innovation since it may severely negatively correlate with exploitation success from inbound open innovation. This could be also shown by recent studies on organizational design in context of open innovation (Foss et al. 2011 , Foss et al. 2013 , Ihl et al. 2012 . The article complements to this existing research which either focused on one specific type of external partner (Foss et al. 2011 ), a more narrow view of organizational design (Foss et al. 2013 , Ihl et al. 2012 , and little two-way interactions (except for Ihl et al. (2012) ) by offering a holistic analysis of organizational design in context of exploiting knowledge from external partners in general into a firm. Moreover, several scholars highlighted the fact that one may understand organizational design as a dynamic process that has to be aligned to changing environments such as open innovation (Beckman 2009 , Donaldson & Joffe 2014 and hence needs to be revisited.
Although this analysis could confirm six out of seven hypotheses, it has to be mentioned that the significance levels are below not more than ten percent in most cases. This may be explained by the relatively small sample size which makes it difficult to detect highly significant interaction effects by nature. Nevertheless data are based on rarely available firm-specific variables. As Puranam (2012, page 19) states: "Obtaining large-scale data on the design of organizations has always been difficult, but if the field is to progress, then rich and reliable data on the workings of organizations are essential". Moreover, the results of this study may be evaluated as being reliable as recent studies in this field of research could show similar results. For instance, in their working paper, Ihl et al. (2012) reveal a negative significant interaction effect for specialization and a positive interaction effect of decentralization which is in line with the results of this study. Moreover, the not supported interaction effect of centralization on the relationship between integrating external knowledge and NPD equals to Foss et al.'s (2013) result. This may raise the question as to why centralization seems to have no impact. An explanation could be that centralization per se on an organizational level does not impact the relation between inbound open innovation and NPD and one needs a more differentiated measure of centralization. Instead of measuring it at the organizational level, it could be useful to take a more fine-grained perspective due to the heterogeneity in requirements of centralization for decision-making concerning innovation projects. Recently, researchers emphasize the necessity to align organizational design elements, such as centralization of decision-making to business unit or even project levels (Donaldson & Joffe 2014 , Helfat & Karim 2014 . For instance, on the one hand, visionary long-term collaboration projects, possibly targeting multiple businesses and functional areas of an organization may be better managed by the top management which has an overall strategic view. On the other hand, short-term collaboration projects on for example improvements regarding a specific technical feature rather need decentralized decision-making processes. This explains why the too broad firm's organizational centralization degree shows non-significant results for exploitation performance in both this and prior analyses. At the first moment, those implications may be surprising because organizational design is used to be measured at the organizational level. Nevertheless, examinations at different levels of analyses could advance our understanding of organizational design in context of open innovation. Moreover, from a learning perspective, the non-significant moderation effect of centralization on integrating external knowledge and NPD could also be explained by applying the concept of logical proximity of technological knowledge (Wagner et al., 2014) . The argumentation goes in the same direction as before. More finegrained analyses, based on different external partners in context of centralization, could provide insights as to how which type of external partner is more appropriate for centralized or decentralized processes.
Finally, the behavioral theory of the firm shows to be powerful in explaining as to how specific organizational design elements may impact open innovation in context of NPD in light of complexity and uncertainty managers face regarding decision-making. Already in 2007, Gavetti, Levinthal & Ocasio (2007, page 525) 
Managerial Implications
This study provides interesting and relevant issues for management. Since open innovation increasingly gains in managerial attention, some firms seem to pursue open innovation activities without spending intense consideration on its alignment to the overall strategy and its organizational design. This study has shown that it is important to be aware of an appropriate organizational design and to calibrate either the inbound open innovation strategy to the organizational design or vice versa. Donaldson & Joffe (2014, page 43) get to the heart of it in their recent statement: "Organizational design is a dynamic process, in which managers recurrently seek to close the gap between the newly needed organizational design and the existing design. [...] To succeed competitively, a firm and its managers only have to do this redesign of their organization in a more effective and timely manner than their competitors". By raising practitioners' awareness for such an organizational design, a more successful integration of knowledge and innovation from external partners may be achieved, possibly positively correlating with increased innovation performance.
Limitations and Future Research
This paper has a number of limitations. First, as already indicated above, studies examining open innovation in context of performance implications, such as NPD, suffer from reversed causality issues questioning if NPD is the cause of open innovation or vice versa. As the firm-specific data were collected at one point of time and no exogenous shock has influenced the automotive market before data collection, I tried to cope with this crucial topic by applying an instrumental variable approach based on 2sls regressions. Because it is not an easy task to find appropriate instrumental variables that meet the conditions for the analysis, I used a variable that integrates exogenous effects into the equation: Taking the mean value for open innovation of three different groups (based on their number of employees) minus the value of open innovation for the firm. As already described above, the analysis could show that the results hold (both in sign and significance) for four out of seven hypotheses. Nevertheless, longitudinal data could provide answers to the enduring endogeneity question in that context. Second, as Foss et al. (2013) , this study tries to differentiate between both receiving and exploiting knowledge from external partners based on a cross-sectional design. Thereby, it is unclear as to how those two phases according to West & Bogers (2013) could be really discriminated in that kind of study. Longitudinal data could solve that problem, too.
Third, relying on the behavioral theory of the firm in context of how organizational design may influence decision-making leads to two limitations. First, indirectly (what does not refer to the focus of this paper) decision-making refers to managerial cognitions which have not been asked for in the questionnaire because second, such a questionnaire would not be the best setting for measuring managerial cognitions. Subsequent research could conduct experimental studies to analyze as to how cognitions shape decisions on organizational design issues in context of open innovation.
Fourth, it would be interesting to shed light on both extensions of organizational design elements and their interdependencies. Extensions refer to the current discussions mentioned above whether traditional intra-organizational design variables is obsolete in context of open innovation (Gulati et al. 2012 , Tushman et al. 2012 . Therefore, it would be of interest to jointly analyze intra-and inter-organizational design issues in open innovation contexts. At the same time, this could provide answers to raised questions on interdependencies (Beckman 2009 , Rivkin & Siggelkow 2003 between either pure inter-or intraorganizational design elements as well as combinations of both. Hence, organizational design scholars and managers could get a better understanding of possible substitutionary and complementary effects.
